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(57)Abstract: 

PURPOSE: To provide a lithium secondary battery with 
excellent high voltage resistance and high negative 
electrode charging characteristics by using diethyl 
malonate as an electrolyte. 

CONSTITUTION: A lithium secondary battery comprises 
a stainless steel negative case 1, a negative electrode 2, 
an electrolyte 3 using a nonaqueous solvent a separator 
4, a positive electrode 5, a stainless steel positive case 
6 t and a gasket 7. As the positive electrode 5, a 
composite oxide of a composite oxide of Li and Co, or Li 
and Ni with Li and a transition metal can be used. As the 
negative electrode, a material capable of 
charging/discharging a lithium ion, such as lithium metal, 
a lithium alloy, and others is used. As an electrolyte of 
the electrolyte solution, LiCI04, LiPF6, LiAsF6, LiBrF4, 
or UAICI4 alone or a mixture of these compounds is 
used. By using diethyl malonate as the solvent of a 
nonaqueous solvent electrolyte, the secondary battery 
with long life and high energy density is obtained. For 
example, the electrolyte prepared by dissolving one molar LiCI04 in diethyl malonate is used. 




LEGAL STATUS 

[Date of request for examination] 08.1 1 .1 999 

[Date of sending the examiner's decision of 23.10.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 



file://C:Wpatent_fileWH08-1 90932WH08H90932_PAJ.htm 



2006-07-05 



Searching PAJ 



HI 01 XI 2 / 2 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



file://C:WpatenUileWH08-190932WH08-190932.PAJ.htm 



2006-07-05 



(19)B*S4$tW? (JP) (12) & fffi <f$ fj^: ^ $g (A) (lDftfWHH&Si*^ 

^¥8-190932 



(43)&WB ¥j£8*P(1996) 7 £23 B 



(51)IntCL a 




P T 




Hfl 1M 10/411 


A 












7Klf3? U3iiI<Z>8Cl FD (^ 4 H) 


(2i)mH## 


»H¥7- 15578 


(71) USA 


000004226 








B**ewsiteS#ifc 


(22)mKB 


¥^7^(1995) 1H60 




JtOfCfBSrrafcffi&iltHT B 19# 2 






(72)S!M# 










«ec«^BBKrt^«riTai#6^ b 














(72)fgl»tf 










jfc£tFpftHKiwriT@i#6^ b 














(72)«M# 










«ic«=F«ffiKrt#i»riTei#6^ b 














(74)ftS!A 





64) istmazm #-*rnmw#fcz^z>^VKim 



(57) 

-IkWflLo ■?a>mi?^3'MCi&iM.%my3-VA. (Li 
CIO. ) ^lMgfifLfctiM^Srt^L 



1 

[Ybl ] CH 3 -CH 2 -O-CO-CHi -CO-O 

— C H2 — C H3 

[0001] 
[ 0 0 0 21 

l^*. w©i5ft5*lcff^.5*?fet LT, y^^A-r 

LTI4.Wx.tf, (i) y?-9AftJ|ftff. (ii) y^ 

•7 * yzftmRumm *im*£ y ^ * 
(iii) y ^^A^^-^sr^MBrte^ffis^s^w: 

S:±#:i:-r5ft«3SS*tf&n5. ±!E (ii) <Dy^?A 
^t^fttWi^y f ^A^ffii: LTIi, 09*. 
tf, Li iAl5:±fri:t5yf?^^ Lite 
d, In, Pb, Bi^COy^^A^, LiiMgO 
y^<7A#&^#*nP>ixT^5„ ±15 (iii)©, 

i+S^ffii: LTI4, 0H*tf, Nb, 
Ob , WO2 , Fe» Oa «<D&J[iMbtt % ^yft7 

tt4**Mk¥R£Tifli& (5fcm&u%«^fg) «]E«i l 

TI4, fliRtf, Li, CoO; (O^xgl) , Li, 
N i O2 (O^xSl) , Li, Mn 2 (0<x^ 

1) , mM,$>zw*#f£Mi<z>v, Os , ^yr-yy, 
ri&yfJAzstitttS, rolrotftiL 

T, Affi7§feK(*J$#t LTI£fSf£, EffiS^StLT 
L i C o O2 «H£fllLfctWl!l, £4lffifeRffc£fft2:LT 

lEmismmt ttv, o s ^ffltfc«», a 

SffiMWMtftfcL-TNb. Os Sr, jEffiSWRtLT 
V 2 O s S:ttfflLfc«ffll!JSgEtirUlR*ilTV^. r<73« 
»!i ^^A-i^«*lc:(4, 

1- ffi&ttKigtttt*> 5 ^ 14 y ? a & js tcst-t- 5 ft 



(2) #HB¥8- 1 9 0 9 3 2 

2 

»«rott?to<7)Sffi^4 vftj£roil5a;jETfc5^l-tf, 

fastis 

10 — hS^v/T/W^/WTJ— h-^fvUjfr/l';* — K 

/lx ^-^ x|/no^;*^ y-tMmx-f (Jiorna 
1 of Electrochemical Society) , $1 3 6#, JH 7 

Il 8 6 5~1 8 6 9l (1 9 8 5) ) , W^L, 
mbW^^fflLfcm«4K{t:*fi[l4i«VN75S, 51 

b©iLT*i?)tiTv^b© (tfiRtf, ^*y7^ 

20 2-^f^fF7tKc77y) l±x-f^gT?fc!), 

tt^»#tt!4JSv\ Mid, 7"Dfuy*-«-F$© 
Sr^TLTVS^, iS7tfl;te:f4^-7vHiJ: «9 ffi < , 

9*-*«»ffltt*»a**»e>ftTv*3;4s. 
«rfc-*-«»»tf»**nTv^fv\ 

10 0 0 3] 
[0 0 0 4] 

[0 0 0 5] 

litl] CHj -CH 2 -O-CO-CHj -CO-O 
-CH, -CH» 

[0006] x-mztiz-Tvymit^^zm^zz t 
[0007] *mw^ i*itf , «x.tf. EUt lt y f- 

50 kmom&mtvo, «l<(4, ±w.m&mtm<ozti? 



3 

[0 0 0 8] AHl4y^^^^^^5r*»«"rtB^t(0 

«m*L.Tti, (i) y^^A^M^ffi, (2) y^ 

xfi\ L i iA 1 Sriflst-rsy^'y'A^, Lite 
d. In, Pb, Bif©!)f^AM, (3) y^-7 

AS, #Jx.ii\ a*©KHfW^ Nb 2 O s , WO. . 10 

[0 0 0 9] mMM<omM%h LTfiL iCIO, , L 
iPF, , LiAsFs v LiBF. N LiAlC 
1. x LiCFa SO. , LiSbF. , LiSCN, 
LiCl, LiC. H 5 SO. , LiN (CF. S 
O. ) 1 , L i C (CF. SO2 ) 1, L i CF. SO 

^s^^tMRomnic^v * 5rti:io t«*^t* 20 
[0 0 10] *38«B©#**tt«lf«*W-t-5ZUJc«» 

-r 5 r c x t) mzteM,ffim#%j£ < 

[0 0 1 1 ] 

[«M fiJlTtlSElt^XtftfcRWSrffl^-C, jMSWO 40 
v\ 

[0012] 1 

-rnv^v?j.^Kcjii£^g!y^^A (L i C 1 O. ) 

fflffiiLTO. lmV/s e c-C«IESr»§|Lfc. :© 

riS-C'tSo Jfctfci LT1M L i C 1 Oi -PC/DM 
E (PC : /DtV^-^-h, DME : V* 

m.Mmi>mmiz.m , £Ltz 0 im lscio 50 



1 9 0 9 3 2 

4 

, -PC/DMEIt, 4. 8VM-iE-C*«WSWklCj:5 

^HCLiClO, 5r lM^fi?Lfcm«l)KT-(4. 5. 6V 

#$telg#<b*viv\, 4*s, mb(±m®KSrL i PF 
e % LiBF, , LiAsF. %?\^LXi>mm&X'h 

[0013] mmm 2 

■v p ^^if/H; L i C 1 Oi Sr 1 M$#? LtcWMffi. 
«rJflv\ xxW^ffi^|iy^^AS:ma^Wlc:2m 

1M LiCIO, -PC/DMES»?StfflV^fcB#ro 

*Jk«S!i*©X{isS:|gi«t»©bt*-r. Hilda^-flU 

i b b jjs^scaf-i' * * k mcfttkn.-v-j * *> 

#AKK:&T LTV>5 ©{£# LT a Lfc#tt£* 
LTV^5^t^^5„ ^eJo, :ftf)l±MS5rL i P 
F 6 , LiBF, s L i As Fi <%\Z LT t (itfUUsT- 

[0014] Hlfe^J 3 

(Jf HaSgStii 3 . 4 7-3. 4 8ty^ho- 
A) SrJB^T. Smc^Lfe^ (If2 3m 

m, J*£2mm) Srf^Lfc (r.©.!** "«ftc" £ 

tt^&j&Srffl^fcSflli^ 4f±-fe/^-? s 5 HE 

1M L i C 1 O, -PC/DME^SftjJc&fflt^cEW 

Jftd" „ r^X^OilflfetC-oV^T, 0. 5mA 

/cm 2 o£5ctt&tf£««iifc&gT\ ^*fl:l±(DTPlSr 

ov, ^m*ffi<?5_hpi^ 2 . 0 v k-rzn&Mfflittkw. 
^7-7? i^kik s iifc y !7 a zmm-r zftmx*& 9 . 

(r<£>HJS0ij-c*i±, 7^1/^7?^) 

y^^A^KjaLfcAffio^mttig^4-x.5^i«» 

Ttfl/^yy^ItajOtttSi (mAh/g, 
MM) t-y-^^^ic («M) wffi«03^cMd 
JttfcWW "*ftd" (03>f©d) 14, 1^)5 0 
f^^^f»t?i#W«0 5 0 %(C{g;T Lfc 0 - 

-fcWRn "Wekc" (03t©c) »4-y--f^^fit© 

m?>f4«#W4:L iPF. , LiBF,, Li 



(4) 



1 9 0 9 3 2 



As Ft %ttcLXhmmWiX'h5, 
[0015] 

[3SW©3b*l EJUbtftKUii 31:, *»9iW\ 
C-rn^R^a:^/i/Srfflv%5- tic it), ;fejft*1*ttK: 

[01] #W*ffl»3MSW 2 fcfcit 5 
©£flSfc*L-fcl8-e, a \**&mmf$LMMm (1M L 
iCIO, -vnyS^xf/v) , blilM Li CI 
O. -PC/DMEW*S-Sr^i-|gT-fc5«, 



* [0 2] #3SW©«ifc©»rffiH-e*>5. 

[0 3] Xmmmgte&iSlZ&tfZT-tfuyyyy? 

(1M L i C 1 0< -vnyS^xf;u) s 
dtilM L i C 1 0« -PC/DMEWf^^/Tti 

1 : ^r^U-*®}©^^-*, 2 : 3 : 

m&m^ltWMfc. 4 : -fr^W-*, 5 : IE«, 6 : * 
*10 fyi/XlEi^-^, 7 



[01] 



[02] 



3? 

if 





5 10 



15 



[03] 



200 




20 30 40 50 



